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(54) DISPLAY ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a display 
element, which is possible to make the speed of 
initial degradation and subsequent steady 
degradation suppress to small, and by this, to 
emit light steady for a long time. 
SOLUTION: On the substrate 12, it has a 
positive electrode 13, an organic layer 14, and 
a negative electrode 15. The organic layer 14 
is constituted by making an electron hole 
pouring layer 14a, an electron hole 
transportation layer 14b, and an organic 
luminescence layer 14c of electronic 
transportation nature to this order from a 
positive electrode 13 side laminate. At least 
either of the electron hole pouring layer 14a 
or the electron hole transportation layer 14b 
contains an organic material without 
crystallization temperature, for example, 
starbustamin type electron hole transportation 

material. Thereby, the speed of initial degradation and subsequent steady 
degradation is suppressed to small, and stable prolonged luminescence is 
obtained. 
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JBi©IBCC»l»fcJ:W»2JB*WL, cn6»lJB*$ 
J:0f*2 JB©5 5<Z>4>ft < £ fc— gir£i£j|{bSLK 

[ft #J£ 3 3 jj»E3B 1 »WiE?LaA», ffiBSg 2 

[it ^5 3 mrdm&®£j%frte, ^A(cr), 

^'i^f^' (Mo) , £>y*f-> (W) , (C 
u) , i(Ag) g/cfc^ (Au) &hU&m<D*>%<D 

-r £ m&m 2 MEmom^m^. 

* * h r s >ssE?ufta*mt?* o c <t 

[0 0 0 1 ] 
[0 0 0 2] 

£U AH £««£<£ ^ 4 
ottti^, AIH^J:0eMK:S**fi<«*(a»f¥T'S 

[ 0 0 0 3] ««c[)/J>®^bfcf*c^ gbl^F£>^ 

j h ^ 9 - K 1r fr£<7X -S^^f — ft^r & 



^2 0 0 3- 1 78 88 3 
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[0 0 04] £C5#* fc B a f ^X7'U^J, gf%*tt 

TOcc«a*«irr*J:o *>«***»£ -r*. 

tit^K CM, fRS^-f ^^u-/3W»iB3lSvK:»fil3&> 
[0 0 0 5] C*lCC*fU S^tt^I^iUt, 

7X7^if wa*!?*^-?- 

[0 0 0 6 3 7 7 X^S^i-f «M^'^ tt©7 7 X 

[0 00 7] Jft««IMfe36*^», ^fe^x-/ .a7U 

, 40tiW7-f^-/U^f a^CC^-g.^ R G B 
3H&<D^^^c BJiEflj L r c i ^> fc <D<D , 

ft-tt £*«c <fc SfU^fiVOMfl^BK-CA ia^WB 
3&i*5. 2 0 0 0^E5C, iliWSM^^ffl^ 

/c7^7-f^7'U^ ^ tlfcJ&*. C #1 

[0 0 0 8] *«fb^WtcJ:4fltlf«3BB*tt. 
1 9 6 0^RI^S<SMMf^r> 

[0 00 9] U^, 1 9 78?{CEastmanKo 
d a ktt<DT a n er 6#ffi*ffl§g«j, HSWS^^ffi 

[ 0 0 1 0 ] 3 wm^fcD'^mr^-s^^it^ 
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[001 nil n£ 4 c<o£ um^m-r 

*l"t*J*h Slg2±K:ffttt6*i/c i TO (Indium Tin 0 

xide : mmmm frhtizm^s, wk3±ccrw6*i 

K>mf&2tiXl>Z> Q mWMAU, R§@3fjpja>6, JEfWL 
AJi4a, IE?L^]14bfcJ:t>W^31t4^Wm^ 
J14 c^i^i?t/c8t^Wt,rt^ fl C©3bS* 10 
^1 XU % 5 6 ftA £ *r/tirf <t 3 6& A 
5ti/ciE?Li^Sm^*^4 c^rSfe^^ C^fe 

j££W-r*fc<D Office, I«fi^6Ii'C s iftfc WA 

<±smm> *»w»ftr«/a;-r s c <t cc <t o r , 

»KiS»ilH©±»«flHB3&>6**K«3 ffiT <fc 5 CC 0 

±CC|fJS h C 7>>'X^? (Thin Film Transistor : TF 
T) zm-fxtzZTz T j b V v ^XMOli^l 

SiRR^F-iiaMfc, $rHfTAC (Top Emitting Adopt iv 
e Current drive ) ftJttT*C4*J 1 ftftSPOHD* 

fb'J A (L i 2 O) *\ ij^y^A (C s O) 
^^BMbWBtC<fc9«J5R3*i*. Sfc. Cti6<?># 30 
KBMfc*»±tc«v A (MgAg) <toa*» 

[0014] TAC«SSr», »SiC I TO?J: 

9 a -sawma*^ -s c <h «c <t o itoi 4 / k*> 6 
»stc <t o rase s ti , &m=?&<Ditm> F>m<c£& 

[0015] 

[jftW3fts»fto<fc9&r4iiHai] tc$T. ±&l?c£ 
[0016] -mmc w*m*<!>*Hki** «k<d«t 
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cor, *©aw«, jMjH5e{b*5<t^*oa©3e»wtt« 

[0018] 

mmm % £ ji «a a & £ 5 cc 0 tc i> <dx h z> . 

$m*^m?&mxfo&£5! t cmf&Ltci><DX$>& 0 <k 
0*#WCCtt % fglB&IE^l&AS, »2JHME?U»a 

[0019] tt^bfijSi^fcac^iw*****^* 

[0020] wt»«tc, tenit 

oty*- >m*ft&£. t> . tS b tc J: 0 W«JB©KIK36J 
SE-f br ^ ^ . WAS cctSAf baflE c «P ^ 

mmm&z t&ct&xztj:^ t a c m^^iws 

[0 02 1 ] 

ocs^i ^ t i¥*ffl mm ~f & . 

[0 0 2 2 ] IE 1 te, *I6I8<D— 3ttfc©JK««:«S«7K 

sR^KffiwaEsarfeor**. c(D^if^-?-i 1 

ti/cW^H 1 4, *5<tCKC<0W«»l 4JtCC_hSB^S<t 

*s<d»^<d^^ 1 i {t. mm 1 s *>6aAsnfciE 

7L4RM1 5 6>i A ^n/cl-f 4 WA® 1 4rt(DW 
1 4ct^t^K4D^M, *«1 2 
<tS*H)W<Dltta 1 5»J^6KOfflr±BB«**3S<0, 
1ST AC »JBOW«*»* jKSR^ ^> o 
[0 02 3] &K1 2li. J: 

*isy')im&Mx$>-oxh£iK gtc c&m^mTi 

1 *Bl»T«JSE3hS«^IB©Ktt*a^T^f-^ ^ 
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k t % HBR» CC T F T *Rtrc 4 T F T C > 6 ft 

[0 0 24] C<D1S1 2±KRtt6ft*B«l 3&C 

*>6©{±*|J8»#;*:Sl>fe©, Wili^OA (Cr). 
*y?'-r> (Mo) s $f>^^> (W) s » (C 
u).«(AsK&<AuK BWb*X ( S n O 2 
) i7>Hv (Sb) £<D6&. ifffiiS(Zn 

o) (a i) t<D^^ zhiatctih 

rffli^hs. ft**, Mi 3 iur»TAC«jsrft 

[ 0 0 2 5 ] Mfi 1 3 C<D3bSjfrf 1 1 

bS3 ti&m^atDmwfjX&T ?r < v y * 

A^-->^n§ 0 C<D»6l 3<£±«:«. 

m<Dmnm&h, &mMM(om% 1 3©i5ffi#«iii3*i 

[0 0 2 6] WffiJH 1 4^ H«l 3M*>6J8«:, 

£ c IE?Li£AJi 1 4 a *j<fc^jE?Hfta» I 4 b «*ft-e 
ftW«#Sft» 1 4 c^©jE?LffiA3a»**iK«bSfc«e)©fc 
®t^^ e CC-C, JEll&AM 1 4 a 3&s*«93©fflWi 

rgr i»j , .eiiiii 4 b^^cowmn^ 
[0027] *mfc<D%m-vte. jehwsM uaw 

[0 0 2 8] JSJMb«U«*J«fcttC»»»Wt* t UTB. 
f4iUXB, W*.tf, B3K:Sl/fclm-TNATA 

(4, 4 ? , 4" -r-yx ( 1 - -fyf-ji- 3 

4{Cil/c2m~TNATA (4, 4' , 4 " - h y X 

(2-^-7 ;b - 3 - jt * —jut 5 y ) - h y 7 
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[0 0 2 9] &4b\ xEtLSaJI 14a^ «*.tf , C u 

pc {y*uur~zsm) ^os^n^, £/c, IE 

5 >ff*{£, h y 7 x £ >Sf2*f£ 4 fc K 5 
£ '(DjEiMmVtftlC <t 0 ft£„ 

[0 0 3 0 ] *r«^*a 1 4 c ««*<DffiAcc<fc t)** 

(8 -t h'Pt:^v y>r;b^^->A) ^cJ:01»fiS$ 
10 ti& a 

[0 0 3 1 ] cn^^Bti, W*tfJtffi&»ffi*\ * 

zmmthx, mmmtm 1 4 c %nm-?zmj<cmmfr 

[0 0 3 2] ftfc, waSB 1 4 CCO J: ^ feBfltJSCC 

20 i©5££;ftsc £ «a < . pu< t bmm&ytm 1 4 c 4 
^^c, ^is 1 3 <tw«»3fc» 1 4 c iomccjsfiftjaa 

%M 1 4 c^otW , S/cWa^H 1 4 ci:CC 

«±©*W«W 14. ffl*tfjE7L?9EA» 14a, IHLf^ 
SiHb 4d^^-7-^tt<DW«^-3t@ 1 4 c «, ^ 

30 [0 0 3 3] ^tC, 1 5 «^.«. WflW 1 4fflJ 
iphMtcm IM 1 5 a. m2ff 1 5b^<fc^3Il 5 

[0034]»lJB15att, f±*B8«3&^3 < , 

^mtoru. f^xtf y^^A (Li ) coMftSfc** 

BMt 1 ;^^^, -b^A (C s) <DM<t»-C**Wt 

-fe^^A (cs2 o) . $htc&ctib<Dmtt9i<Dm 

40 ^A (Ca) , ;<y^/A (Ba) ZfCDTfrti V±M& 

m, y^^A, ^^^A*cDr;b^y^K v S6«cw-/ 

>^^A (In). 7W>")A (Me) ^Of±*H» 

[0 0 3 5 ] S&2J11 5btt, ^>^y^ Ftc 

^^^^^^^>{b^r->^^;ucDA#t i ^^-^A 

( H f ) ^(DW4C0 5 %©d>ft < t & 1 S^rMt^ C 
i^K, ^#Cc, ^^-r-^A^WTft^J:^*?^ 
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r* v "ttittcx'o, m^m^-i sheets 

[0 0 3 8] 1211 5 bfc#*r3*i*7>* <M Ktc 
l^ttt, ^>£> (La) , -fe^A (Ce) , y 
^-te^v^A (Pr) , A (Nd) , t7'J>) 

A (Sm) , i-at'^A (Eu) , ^FU^A (G 
d) , -r^e^A (Tb) , ty^y'aiy^A (Dy), 
* f? A (Ho) , xjb t:«5 A (E r) . y U OA 

(Tin) , A y^JbfOA (Y b ) fc^^ffOA 10 

( l u ) ^© 5 %-&h'pu <thi -i&mw ^ n s a c 

[0 0 3 7] C*i6<D^>£-M K^^^C/^y^O 

Ait K{b^<h OT^ccflji^fctiS. FtEsr 

*5 £ ^ ^ 7 ~ 0 A ©!M btt tt«©BM £ fcb« Ity- 

^x6Ci^C< W«B 1 4 (D±^|50C^® 1 5 *Jft0M" 

[0 0 3 8] C®i;VM[:SiUil «iL«, La 

2 03 , C e O 2 , Pr2 03. P r 6 Oil, 
Nd 2 O 3 . S m 2 O 3 , E u 2 O 3 , G d 2 
03, T b 2 O 3 , D y 2 0 3 , H o 2 (3 3 , £ 
r 2 O 3 , Tm 2 0 3 , Y b 2 O 3 . L u 2 O 

3 **£^Hf 02 <Z)^^<<i:<)lSS«^ 30 

*2B1 5 brt©^*^ FtcsRW:, C 

[0 0 3 9] g/c., 3S2B 1 5 btt* ylsZJA FtHR 
mmtTM [) (A 1 q 3) , y )1<T 5 

7 * a >r - >M*^5¥£ffii> §ci * 

[0 04 0] HCC ^211 1 5 b^liT^^ 

mm i s fatt±aaw««Wi*{c. ^>*^ F7E* 

[0 0 4 1] CKDcfc^&Sf^B 1 5 b^ifc^affitt, 50 
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HiCcfc^r, mil ttaffrrsiSK:, T»0*2B1 5 
b, *Sl»tt*©TSB«c»flE3tiTl>SW«JB 1 4^<7) 

[oo42] */c, m2ii 1 5 b<m<omm^ tm? 

[0 0 4 3] fe*J. »2B 1 5 btt, 11115 a*>Sff 
3B1 5 ccD^OCcfcoT&i. £(W4c<b tetter* 

[0044]»3B15c«, MgAg^i^ 
[0 0 4 5 ] CCOmsm 1 5 c 5 6K 4 Trt'S*-' 

[0 0 4 6] &L±<omimi 5a, S2B15bfcJ;^ 
tiy^X^C v D ffi^ t<D^mic J: o t«gt 6 C <h ^ 

i-gi5ij, ccr(DH^%«eo/c±^ieit 

[0 04 7 ] to\ ii!5 «±8B© J: 5 3 HHJJSt? 
LfcC $1115 & ZBf&Ltc&tC I TO^C^CDMW 

[0 04 8] ±.&<D£ 1 
3 ±K:ft?0c3tt ^JETLfiAS Mai tc&JEJlffimm 1 
4b, *SliBCti6 2o©Btc, ISftfb»HE*J*fc«c 
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Biff 5. 

[0 049] #»!Btt. ^r:t a ctf^WT*^^ 
^trS*r*£. H&i 3#l TO«fc9«c*ii£K: 

I TO0>yU'Y>^CDS»CCj:0, MSI 
fflffi#:*;*l,>©r> lEft^A® 1 4 a*4C>ttiE?LlftaS 

ic^Ci^K X*-^-x h 

17^U/cI-TNATA (4, 4', 4" - h'JX 

( i - ^ ? m7 * ~;uy $ y ) - h y 7 * ~;ur $ 

>) , H8$CnvU/c2 -TNATA (4, 4' , 4" - 
h (2 - t7W7x^T3 X) - h ! )7x^ 
T 5 >) *Sl»ttm-MTDATA**jE7LffiAJBfCffl[ 

SftfW'hS < b/cR«CCfc^Tfc, 1 5 0 n 

[0 0 5 0 ] Is&isUftio. TACSWcfc^TB, * 
oyftWce&Z* * -r S»**WS»K:3pJfla i, J: 9 <fc Lfc 

©T-MftTtlt lOOnm*- #-<DiE?U£Wi % 

^KSHSfffMIBKft (SCLC : Space Charge Lirc 
ited Current) Wffit L>Xft}%tlXl<>Z 0 SCLCOJ 

[»1 ] J -9/8 • (e e 0 - juV ) / L 3 
( J : ttttttffi* £ : W«*m<7>R*^, £ 0 : 

©Wt*. m : w«t**w<o* * 'J T&mK, V : 

[0 05 2 ] * KMrW:* 'J T®*h&<Dfri>m 

XW«fe3R»JR©WS!ffi-C*>^ m = 1 0- 3 c nr V" 1 s 
JJSJ1L =10 0 nmOilfiC 1 . 0 VCD 
«ffi*fflfflOfc*»£K:tt3 0 0 m A c nr 'fc©A*tcl 

8Ctel*Ttt, »ffi± IE7L a AH »5l>tt. 
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[0 0 5 3] CCt^U/cI -TNATA, 2 -TN 
ATA*4l>ttm-MTDATA««:ttSSft*X#- 

[0 0 54] #716, 2-TNATA*lt TACf-7^ 

m<omw^^c^hmM<ommmtxh^>c 

[0 0 5 5] jutwecwt, K»i»cctot»TS«B*««: 

torn? r x «rn)nt#s. «*«c# o t#&£-r ^ ^ 

[0 0 5 6] ftte, *^f^TAC*+l:{^t^^ 

m%.&, t a c«fitifcs?fi^^tfeM^fiP 
[ o o 5 7 ] ^ct, jmmmmvte, ±i&.i,tc£ 

icmm 1 3 ±tc«^»JBS 1 H (iE?L^A^ I 4 

a) *$<fctf*2H (OLtaSI® 14b) C0^^O^^C< 

fc^r^^ 0 CtiCCfcORK^S^bL, aiS*-? I 

40 i ©t^#fbte«fccre<W*^^ 

[0 0 5 8] C«lt «£3fc©# h A^cf^$n-s 
T\ 4^ bi^-f JEft«*8ttiW«C*Jfflr4TAC*^-K:*j 

[0 0 5 9] #CC, -WSil 1 4**, ISJWbfiK*#/cft 
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[0 0 6 0] $/c. *^<WB8frCtt. I b(TM2 
Mi 5b^7>^y^f KS*te<fcC^:7~SA<D5%© 

[0 0 6 1] KT^Sfctt^-^A 
^^A(D^b^^7uSa^^C#^/c^>, ill 5(D* 

[0 0 6 2] v -> j FjvMte <sr©BMfctt* 

i itis i 2 <jmbk* nwit & c: <t a: < ffjjsrr ^ci^ 
r^^r, f si i 4tc»r*K»%MJSJr-5>c<!:^ 

[0 0 6 3] &±<DC£frP>* B14E^»W0fc« 
JiSoa^SR^ 1 Hi. T F TjW&iKS ft/cKlg 1 2 £r/E 
C»fc±ffilM^<?>*7niaL Tft t>% T ACtimomtjk 

£B4e£#nJtB«cft4. 
[0 0 6 4] 

m^mzmmu, *©«cn^<DiHiis*«r«HHr4. 

[0 0 6 5] (JlflSWIl — 7) H^l-TCCfc^T 

[0 0 6 6 ] 3 OmffiXS 0 mm®;*/ 7 
SI 2_Bc, HSl 3 iUt^P A (C r ) <£9ft£J» 
(JRJVftl 0 0 am) *#J«U S &fc-H*ffc*-f* 
(Si 02 ) *a»3i*4Cl<!:tcJ:0, 2 mm x 2 m 

[0 0 6 7] :^JC, K^^^cfc *) . 1 4 CD IE 

ftr±A» Uai LT*Sfl{l»ft*JSfcttl> I ffl-TN 
ATA, 2m-TNATA*SWJCu P c J: "3 ft** 
^3 0nio(Dlf (HMO. 2 — 0. 4nra/se 
c. ) SHC, 1 m-TNATA*J<tff2 

m - TN A TA(OiJ 5 *E#iaffi (Tar) feJ:tflHUt 
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mm. (Tc) ^-r . 

[0 0 6 8 ] 

[*1 ] 





(Tg) 


(Tc) 


1-TNATA 






lm-TNATA 






2-TNATA 


lOtfC—llllC 


165^—185^ 


2m~TNATA 







[0 06 9 ] m 1 J1CCC uPc %fflli/ct&^-tc 

L/Cc ^lBtc 1 m-TNATA*5l 1 tJ2m-TNA 
TA<fc0 ft£li£j£]® IE?L$ai£JI14b 
iUa-NPDJ:064it3 0 n mCDSil 
gO. 2-0. 4nm/sec. ) TJBflSOfc. £/t. 
20 ^lf<hl./r 1 m - TNATAfcJ;^2ra - TN AT A 

^iittn : i ic&mm Ltc&.xm hmm u , cm 

^atJE^mmm Ubiira-NPD *t&2 JBKCfiS; 

[0 0 7 0] c<D£ 9 «: OT»j«3ft/cjEft&AJB 1 4 

14ci IT , A i a 3 Dtff 5 0 n m 

CDJ|^Ml//c 0 ^®l&, Al q3JC^9^f^^ 

1 4 cilt 

30 [0 0 7 1 ] «±<Z><fc ^CU, IE?LftAiI 1 4a. IE 

nmmm 1 4 b fcj:^m^si^ttowm^^ri uc^ 

0 rft -5 WSUB 1 4 ^Wlfcfi 1 5 <D 
mi Ml 5ai It, Li 2 OcfcU 
ffitciOftO. 3nm (^#3IS0. Olnm/se 

[0 072] yCK, &«1 5©*2«1 5b*l. 5n 
m©lWrj&80fc. ^(DRS, Hj»«|l-5-C«L 1 2 
04fflC^ 3l*«6rttEr2 03 *JBl>. SISfeWI 

40 L/tH f O 2 ^ffll^c 

[0 0 7 3 ] *«tc. NSE3ll*SK:<fc 0 , *2il5b 
_bCci^g 1 5 com 3 H I 5ci LTJBJ* 1 0 a m<DM g 
Agil:Mb/c a 

[0 0 7 4] i^±(0^ife^ 1 - 7 (DA*Wft«5S^2 
[0 0 7 5] 

r*2] 



(S) 
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*HB 




00 




2m-TNATA 


et-NPD 




— 


TAG 


89% 


1450 




Izn-TNATA 


a -NPD 






TAG 


39% 


1500 




CuPc 


2m~TNATA 


a -NPD 


— 


TAG 


88% 






CuPc 


Ira-TOATA 


a -NPD 


-- 


TAG 


88% 






2«i-TNATA 
Itxl-TNATA 


a -NPD 


35*1 


— 


TAG 


87% 






2m-TNATA 


a-NPD 




Er 2 Q 3 


TAG 


90% 






2m-TNATA 


a -NPD 




HfG 2 


TAG 


91% 






2-TNATA 


a-NPD 






TAG, 


81% 


1100 




l-TNATA 








TAG 


85% 





[0 0 7 6] (Jt«Wl. 2>tb«Wl. 2ilt 4 iE 
?LffiA»fc WWttlSiMb»lg*l*o l-TNATA&£ 
lr>K2 -TNATA»t > H 1 fc^O*:***?* 

/cW^f^TM b fc 0 * He l - T N A T A to J: c s " 

(Tg) to<fcWSJMb 

MS (Tc ) £^-r a 

[0 0 7 7] (fffligJK) eiliOcfc^ccorfWlL/fc* 
mm l ~ 7 to J: ctttiRW 1 , 2 (DS^SfR-T-fcoi > r , » 

**«2to<tafHl O^fe 
[0 0 7 8 ] a* 2 ccra, ^teW i ~? toJ:tftb«« i . 
2K-Xvt. 2 0 0B»|IIf*Cl>ffl»littO»b«**0 
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